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(57) Abstract: A positive light-sensitive resin composition which comprises (a) 100 parts by weight of a polymer having an alkali- 
soluble group, (b) 1 to 30 parts by weight of a compound which absorbs a light having an exposure wave length and is not faded by 
the light, (c) 1 to 50 parts by weight of a quinonediazide compound and (d) 5 to 500 parts by weight of an inorganic particle having 
a particle diameter of 1 nm to 30 nm of at least one compound selected from an aluminum compound, a silicon compound, a tin 
compound, a titanium compound and a zirconium comound. The above composition is almost insoluble in an alkaline developing 
solution and easily soluble in the alkaline developing solution after exposure, and thus can resolve a fine pattern, and further can 
provide an article of a lens form exhibiting high transparency and a high refractive index and capable of being used as an optical 
element. 
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^/vi?7^.;—/v, BPFL-^fcSd^ z.1nSl$\-<D7^7— /Hfe^BffiSr^rt^S-fb^fe 

m*§Pi-*fbTioom*$p^_h-efe6#'a-, i)tttifiia^ti©T;^y ^^tts 

[0067] *mmKm^^(d)j$ft<Dmmn^fe, T/v*~yM\&®, ^mt^-m, *x 
[0068] ^nh(Du-^-m^'m^im^xmm^ntcmmn^(Dm^n^-m-i, in 

m^fb30nm;5W£LC #^0£L<te, lnm^^l5nm-e$)§ 0 lnm^ 
^3Onm(D#^,m^^LTm3fe^J;90f^^^--^^-r^^i:^'e^ ; 5e 
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100m*gPi-*fbT, 5mM$P-500M*f|5, 0*lXf*5OM1flS 
J&^500mjlSlJ-efcS»^, JSifr^iM* (#{£400nm) #fc|Rj_h1-5£l£:i&SfiS 

[0070] ^M.istiX\^k&mt'UX\^ m\\:^-mt^^^nW^rzfY^4^TR 

-502'\ "^-7°hW^TR-504'\ Bfe^^^te^^-^^^^hW:? 
TR-503'\ mik^5 r >'%L^-(D"yf-7hU4?TR-505'\ ,, ^>W^TR-512 , \ " 
^-^°hW^TR-513'\ "^hW^TR-514'\ (J^_h, j& 

m^^-m^/v^^m^m^ (mmto&xm oho m , m&vm* ( w> 

o 

[0072] $b{-v / y^^'>^^^^cDTife*«^^*tt^*§f'^^-^ ss?>#yzfy>y 
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[0073] v^icmM-f-zWrS; ^^^pvv^y^h^y^?^, 

[0074] mu^m-r^m^. ±mx^-<tc^)yy°y>^m^yy°^<y—/^. ^?;—/v 
mn,^m^bxmm^m^ir^ 0 m^x^xi^ ^<D^o°c^h^oo°c^.x(Dn 

[0075] *f^©l)fettflMi^V ^W/^- ^^^i-6^fe^0V n 

[0076] ^^ttW^iaj^^^S«_h^^*i-^o S^LTte^y^^^x ir^^y^ 

^<DjgtJ¥#\ 0. 1^^150 iim.\Z.t£Z)5:o\ZMM^tbZ>o 

[0077] mmyt'\^mmm.mm^m^tz.mm^m^x , mft&mmm&®m&m>o 
[0078] #c^, '^^tt^gm^^-h^-^^BfMo/^^— z/Jtm-r^^Jtmvx 

xB^^h^. ^:^0^-e^7KI8*T(Di^(365nm) , hH(405nm) , gH(4 
36nm) ^fUJli-^^W^U/ \ 

[0079] m ^x\ iM, m&m&m^^xm^u m^mm^^—^^m-r^ 

ykm^T-hv^^ 7kMfc*vvj», mwcryvv-^ mmm^^ 
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4oo°c<Dum^\\K.xum^mmm\^^xm.mir^ 0 r®, MMst^^ 

^0#(Df^^a«mbT#^fc»f^tt#Ig|^^, 400nm-700n 

5o ^^^*fb^V a®t5(c)©fM^fi^L, #^400 

— 450nm^M^U M^^soro^TO^^ 0*lXfcV\> ;£7c, 

[0080] *fc(b)<D{b^^-*3V^C, 130°C^^400°C, 0*L<17O°C— 400°C(D^MM 
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[0081] 



mmm^mxfmmm^uv^h5^h5mmmmir^ 0 —mtux^ i7o°c 

, 200°C. 350 < C-e#30#^oft&#lJS1-5o fo : 5^^^U£'9400 o C~§iX2mmfrtf 
b&m^X^ 130°C— 400°C, £?^L<170°C— 400X;(DM&X\ 5— 15^^M 



[oo82] ^mm^m^mm^mm-i, ±xmmi^tctmmmm^m<mi-^^n 



tt^/^Lfc ^^nvyXiLt \$Mx.\^ 1 m mfrhlO u m(Db^yb^-4^X\ 0. 1 
urn^l. 0 ix m^y^X^m^nm^flf^m>mfhtl^ 0 irftfrlb, ffltMX 



j^m^m v ^tn^mtifcM^tm^nhti^t^h, ^ix^k^m^i ^4oonm 



^-bvxmm^ti 



[oo83] ^*d\ mi^^m^nmm^nm^nt^nm^m^h<Dm^mb^(D 
fcwwm&win^&^bxiML&m^mm^zm^x&mK Kxtntmm 

nmnik*miir^b^mbf£z> 0 



[0084] WTH»!j^J:«9^Bj!^#:^i3:t^M-r§^ N ^mfe-nh(Dm\z.£oXm 
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[0085] mft&wmmm>m<D{m 

o 

[0086] BtlSoai^ife 

[0087] «3fcte»J|g|afife/»©Sja*©dStil 

*Sr, Rrm^3fe3feSthMultiSpec-l500 (ftStJif^Bf OHO flJS) £rfflvv-c$!j 

[0088] 

j^^Sr, mftmiiWO—^ftMM^T^— NSR-1755-i7A) fc, ^(D 

[0089] 

[0090] &%&.<D$m 
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[0091] ^mcD^3fett#JlgJW.^^^^^— ^CD^— ft(D$m 

—>&tyWT^^tCDWrm&($i) 0 i/^^yn^- X|±M"S-4800 FE-SEM" 

/ o 

[0092] Wff&MfIgI£l<Dfm 



W) ftM^^ZWTy^-i-— PLA501F) V vC, ^«^ii5mW/cm 2 (365n 
m^)-C3^f^ ^^$l^:fcKS7fe(^fflifcK:365nm, 405nm, 436nm)^f 
V\ -^(DgL b (TX^y (ft) MPMCf ^/V^yh^^- h722A-l)&- 

[0093] mm\±mmm<D^— i/<dt— & 

•^OlKfB^(ft) 0 i/^f^yn^- X|±^"S-4800 FE-SEM"£fflV\ 7"— 

ODEL20 10 (METRICON (W) -fifcM) ?:ffiVT, ^U22°C-e<D?fcft^632. 8nm 
(He-Nel^— if— 6-r^^f^*«<DjSJff^N=l. 4696, $!|^JS#f 
mmmi. 46— l. 86^:&V^-C, J^ffi^L-C^ii:^^(Dja$ff*(TE)^Mfebf' 0 

[0094] M%mffimm<Dm7&m<D&m 
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3fe3feSff MultiSpec-1500 (BiWWfcfft (W) #M) fcfflV ^400nm*3,fctf650n 

[0095] -a-^Jl tKP* ^flMI (a) <D&& 

^y(BAHF)18. 3g(0. tT])/^}) v^/V^— 7VV34. 2g(0. 

^V^/^n^h^lOOg^fif^^ -15tli^SLfc 0 ^wtfV-^f-n^h 

^50g^^^^4ffi^Khy^y^h^nyK22. ig(o. ll^e/iOSrSJ&ltoMfi^O 

[0096] [>fb9] 




[0097] ^J&0»J2 fcKn^^yv^^T^Wb-a^ (b) 

BAHF18. 3g(0. 05^e/V)^Tirh^l00ml,^fcV^^-^Kl7. 4g(0. 
M -15°C^£PLfc 0 r^^4-^hn-OyV/V^nyK20. 4g(0. 11 

^e/V) ^T-feh^lOOmHC^^fc^^itTb/Co iKT*&TgL -15°C-e4B#Rg 

[0098] Hft:30g^300mlC0^^U^^-— hi^W— y^AtL, ^/Hr/vy/K/250mH£ 
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[0100] ^003 tK^^^/^X-a-^T^^Cc)^^ 

2-75y-4-^hn7xy-;H5. 4g(0. l^e/V) &T±bl/50mU ^ntV^drv' 
K30g(0. 34^/V) -15°C^^Lfc 0 ^K4V7^7Vm^nWll. 2 

-i5 0 c-e4iJ#r^SJ£$-*fc 0 mnicmi^x^^xv^ttm^Mxm^f' 

o 

[0101] ^(Difcm&tf>^^V7?h^200mttZ. : mM&^:X, 5%^^J>,-^3g^M 
[0102] Wbll] 




(c) 



[0103] ^^!|4 

tKn^vvV^-^T^ (d) 

2-T^/-4-~ hci^^y— ;H5. 4g(0. l^e/V) SrT-feh^lOOmU 7ntVyt^ 
i/Kl7. 4g(0. 3^e/V)^^^r N -15°C^^Pb/c 0 ^^4-^hd-O^yV/^ 
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nyK20. 4g(0. H^/H^rTirh^lOOml^^-^fc^m^^^MTbfCo ffi 



[0104] Mbi2] 




(d) 



[0105] -&)&im *;>VTWik&m(i)(D&m 

i&mMMMMT, /V7. 2i g (o. 05^e/u) t5-i-yh^-y^Tiy^/P 

/V^ayKl3. 43g(0. 05^e/V)£rl, 4-^^1^450g(£}g$?£iJ:, 
[0106] Mb 13] 



^— o 




o= per 

?o 2 



(1 ) 



[0107] *;>i?Ti?vik^m(2)cD&m 

^^^T,TrisP-HAP(jg B B p^,^:'>H^X^(tt)|±M), 15. 31g(0. 
05^7V)^5-^h^-y>'> ? Tv ? K^/V^/V^niJK40. 28g(0. 15^/V)^1, 4- 

^jr^-y-yAsogKmu^. mmzXstio i, 4-v ? ^-^^50g^^$-fr 

fchy^/VT5>-15. 18g£ffll\ ^^!l5^^#^bTdr/^v ? Tv ; Hb^(2)^ 
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[0108] Mbl4] 



CH 



OQ 



?o 2 



(2) 



[0109] ^j&W *rSlsi?TS?W\&m (3) 



3£gfe^3^iiT, ^^ry^ntw^^y— 8i g (o. 05^e/v)^5-^-^h^y^ 

i?Tl?Y^/V-fo^/V%fc?uWlZ. 43g(0. 05^/V)^l, 4-v ? ^~^>'450g^^^ 
mUKVfCo 1, 4-v ? ^-drf-^50g^^^hy^^/VT^^5. 06g 



[0110] Mbl5] 



H 3 Q 
C | H "©-° 



CH' 



Q 



?o 2 



(3) 



[0111] ^{?!J8 *;^JTWft&m (4) 



^C#ftT^ tr^aiy— /va li. 4ig(o. os^/i^s-^rv^Tv 5 



K;vv^/v^yti!JK26. 86g(0. l^e/v)^l, 4-> ? ^^450gt^Af$-fr, 



fc % 1, 4-v?^1^50g£M^£^hy^/VT^10. 12g£rffll^ 



* "i?Wk-&m (4) 



^— o 



[0112] Wbl6] 



CH 



CH 



o= ay* 



so 2 



(4) 



[0113] 
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[0114] [>ffcl7] 



OH 



[0115] 




o"^o 






OCK 



t-C 4 Hg 



h 3 c; 
h,ct 





t-C 4 H 9 



4,4'-x)Wai/ 
s^c/-;!/ 




H 3 C' Nv CH 3 
A-DMA 



1 

^tMtfftT^ 4, 4'-^7^> ? 7i^x- 7VV4. lg(0. 0205^e/k), 1, 3-lf.X 
(3-T^y^t°/V)^h7^/V^>ndr^^l. 24g(0. &N-* s F;V-2- 



teitKndrV^^r^^(a)21. 4g(0 



r$Rj&£-&fc 0 %:<D^N, N-^fA^'A75K^fA'Tt^- /W. 14g(0. O 
6^-7V)^NMP5g-e^Lfc^^rl0^^tTMTbfc o Iff, 50°C-e3B#r B W 

[0116] #fetLfc^mOg^±fE^bfc^h^/^v ; Tv ; Hb^ (1) 2g, (jg 

=20%) 50g%M&x7$i?Mmftvmmffi.)$m<Dv^A$:ntc o mhtvk.v^% 
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[0117] miMim 

&m^%MT,&f$tM2<Di?T$.>(\>)13. 6g(0. 0225^/V) , ^n±MtV 
4-^^/VT^y^(jSD°D^ :P-APAC, tT±«:^/W*($0t±M)O. 29g( 
0. 0025^e/V)^N-^^/V-2-t°nyK>'(NMP)50 g ^^^$^Co iirfcfcKP^rV 
^^^»7k4£Ka)17. 5g(0. 025^e/k)^t°yv ? ^30g^^{^P^.-C, 60^^60^ 

[0118] r<D£5^LT#fc^y-^— £>@#:iOg£tH), iitE^Lfc^h^/^Tv^b 
^(2)2g, t^/Vby^Hr^>7^1g, ^7^-0(^1^ (tt)l±®)0. 5g£ 
, ^^5nmO"^hW^TR-502"(|gB B p^, MMXi(t)tt^, 
;7^n^h^}§$u @^mS = 20%) 50g^^V^^n^^h>-30g^^ 

^y^^^^^ji^^^MJi^^^M^ttTOi^^®, mife, 

[0119] HJfef?!j3 

%MT,&)&®te<Di/T*l/ik&m(c)20. 78g(0. 1, 3-tf 



MZ-T^/Zftt/V^Y^^A^S^u^y-'yi. 24g(0. 005^e/V)^NMP50g^ 
^^f$*fc 0 ^£3, 3', 4, 4'-^^— ^/^h^/V^V|i4ffE7K^13. 9 
5g(0. 045^e/V)^NMP21g^^t^Px.T, 20X3^1 AtP^^-^ ^Cl^SO'C 
-C2B#^SJ^^^c 0 50°C-C2B#^»##. N, N-v ? ^/^/V^T5Kv ? ^/VT 
t^-/H4. 7g(0. l^e/V)^NMP5g-eiRr|RLfc^^l0^^tTMTbfc o ffi 

T^> 50°c-e3B#r^«#b/- o 

[0120] #^^lft30g^±fE^Lfc^h^y^v ? Tv ? K^^ (3) 1. 6g, ^ 
130({i^[^XJt(»)M) 2. lg£, ^^lOnnKD'^^hW^TR-SOS" (j^n 

Mm4k$.T.mw)#M, ^>^y^n^v>mm, @^ms=2o%)85 g ^ 
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[0121] MMfiU 

tiMMl&SMT^ &mm4<Di?T^/ik&m{d)6. 08g(0. 02tt/V)b4, 4'-v> 
T^/v^o^ ;V^— 21g(0. 021^/Vh 1, 3-fc*;*(3-T5:/y B nfc7V)^h7 
^/V^v'n^rl^O. 806g(0. 00325^/V) SrNMP70gl£^fl? £-frfc 0 fcKndf-> 
/l^^Wfek^(a)24. 99g(0. 035^/V), 3, 3', 4, 4'-tf y^n^/VT^^/V 
^V^2&t7k^4. 41g(0. 015^e/V)^^a-eNMP25g^^^P^L, -?r(£>*^i& 
-eiB#^, •^(D^50 o C-e2B#^ft#Lfc o oV^\ ^^^Mf/Vx-r;H7. 6g 
(0. 2^/V)^NMP10gt?#|Rbfc^^^PX., 70°C-e6B#^it#b^ o 
[0122] ^(D^°y^— ^^Og^ifB^^b^^h^/^T^K^^ (4) 2. 5g, 

R-503"(iSp b p^, tt^b£X||(#c)*fcSlk #V^y^t^yh>«^ 

=20%) i50 S &mM£^xtfi?mm^mmmf&m<ny~*v&nti o mhntiu 

BISrf^K, m^fe, 400°C^51MSU y^«^tt, ^3fett#fjm*ij&$>ig£ 

[0123] H»!J5 

Ife^^^^CSETx 2, 2-t^(3-T^y-4-tKndf-^;n^/k)^f-^7V^-ci^ 0 ti 
^/16. 93g(0. 04625^e/V)^N-^/V-2-t°n!;K^(NMP)50g, ^yv^v 5 /^ 

^vvcn— 7VV26. 4 g (o. 3^/10 fcS&MHtr. ^^o^as^-is'C^-e^SPLfco r. 

^\Z.V7^^;V^~^/Vi?%/V^l/%fei??v])Y7. 38g(0. 025^/V) . -fyy^/VBI 
v?^nyK5. 08g(0. 02tt/V)%tf>^^uy?y>'25g\zMM^td^$:foU 

o Rfomrik, m&&fc3i\z&xLx &&<Ditm&Mit>iZo ^<Dttm&zmx*Mib 

[0124] r<Dj;5^br#fetLf'* 0 y^— ^lOg^xtE^Lf^^h^y^T^K^^ 

i^(2)2g, 4, 4'-^*^7x/-;Kg D B D ^, |P)fe«l(tt)S)lg, ^y^( 
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tr-504 w (j^D^ , mm\^t.xmm)^M. ^^^y^v^mm, mwxm 
Mffiytummm&fm, myt, 32o°ct:imsu v~*<d&%^ myt& 

/ ^— o 

[0125] ^W!l6 

mM^M^Wr, ^fc^2©^T^(b)13. 6g(0. 0225^/V) , ^M±MtV 
4-(3-T577^— /V)-2-^f/I^^fy-2-t- /MfSn^ :M-APACB 
, B"±^X:7-l7Kk ($;) O. 44g(0. 0025^e/V)^N-^/V-2-t°n!JK^(NM 
P) 50g^#?$-frfc o ^^tKndrv-S^-^r^4ffi^K^(a)17. 5g(0. 025^e/k)£ 

SALT, ^y^-@#w£fcj^^^fefc 0 tfy^— @#&80^<£^$fcg|tK 

-e20B#r B m^bfc o 

&m (2) 2 g , tr^/khy^h^ri/^^ig, ^-^y^-4 (isa^ * 9 s?-v tm^^j 

W) HJ© 2. 5g£, «fc^5nm©"^/h W^TR-504" (j©p B p^ , ttjSWk 

WJ^ISSrffeRL H3fe, mife. 300 o C-e!MSU r7^«^;tt. J«3tt£»IIB*&*ife 

[0127] H»fj7 

HJfef?!jl(D^^5nm(D"^ o h^^TR-502" (^p B p^ , ffllil^I* Oft) tfc 
I, ^fy-7^P7^by«, @^^ltiS = 20%)^^-^5nm(D^bv ? /^-T> 
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[0128] H»!J8 

Hitf?!j3(D^#10nm(D"^ o h W^TR-505" (^p B p^ , ($c) *± 

@?f^3SS = 8. 5%) MKU m^^»!|3^|H#^f V\ ^M^ttraiS- 

[0129] HJfe0!|9 

HW!j2^^5nm(D"^ 0 h W^TR-502" (fSp b p^ , ttlft^H ($0 |± 

[0130] mM$no 

. 93g^l8. 3g(0. 05^e/V)^^HU $^^^^#5nm(D"^°hW^TR-504" 
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^n^monm(Dmit^M^ ( oho ^iSf^w, ^v^^^n^^h^ 

mn^m&=i2%) loogt^su *px.t, y-^y^CiSrS^ ts\»yv 



[0131] HWdll 

7k%umo. 63g(0. 005^/V),^/Wy^/V-^h^264g^ttiAAyfd^, 

^#flg(^^y^-@#:85g^#fc 0 
[0132] ^(Di5^b-C#^y^^^#IglOg^f+«9, -hfe^Lfc^h^/^Tv^k 
1^9 (2) 2g, tf^/Vhy^hdr^^lg, ^y-^130(j^ B B p^, fi^^XH(tt 
)*±M) lg, ^y-7*140(m&&, ft^It(tt)l±S) lg£, t^^5nm(D" 
^°hWyTR-502"(j^ B p p^, M^b^X^(»)|fcM, ^V-^^n^hy^ 
, @?^«Jt = 20%) SOg^^V^^n^^h^SOgi^^-^r-C^v 5 ^^ 

±^^7^s«_h^^^M^;ttwsiii^M, »3fe, mf«u 22o°c^^ab 

[0133] 

^M^UUT. 2, 2'-7/t^(2, 4-v^/W^n^hy/k) 5g, ^nfcV^ 

yn— /v^e/^/v^— t^— /vTir^— h200g, ^-fcKndrv-- « -y^Vv^v>- 
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25g, T^y/1^40g, hUS/^n[5.2.1.0 2,6 ]7 f ^7>'-8--Y/WT^yi>— h30g£H±i£^ 
[0134] ^<D£5\Z.L,xnfZ.tfV^—(DmfclOg&m, ±W>K0iUt^7ttS>'S?Ti?Wk 

o 

[0135] 

wkmmfmr. 3, 5— ^T^^^>ry^TvyK(K^^(*)*fc»D3. 42 g ( 

O. 0225^/Vh ^^Uh^LT, 4-^^/VT— y^CffiiB^B, P-APAC, ^± 
^^^/k^(^)|±^)0. 29g(0. 0025^e/k)^N-^/k-2-t o nyK^(NMP)5 

0g^$?£-fr/c o z.z.iz.Kpti^ymis&WtMTkVo (a) 17 . 5 g (o. 025^-/v) 3rt°y^ 

^30g^^{^P^.T, 60r-e6B#^^$^:fc o HJ&i&T^ ?S?RSr*21l!lSAb 

[0136] ^(D0:5^bT#fc^y^— (D@^10g^ff«9, JifE^Ucr^ h^/^T^Hb 
^ (2) 2g % fc^^y^3n/v^lg, ^^y^-4 (j@p B o^ , T/VKy^v 5 
^^($0*±M) lg£, ^#5nm<D"^°hW^TR-502" Og}p B p^ ttflWftifc 

s£3fe, mnu 32o°ctimsu i7^©«3tete, 
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[0137] Hifef?rjl4 

[0138] ^K&\^xmftM&&&htiti&, mi-^uiy^M^t^xn^t^x^ 

/ ^— o 

[0139] mmmi5 

mmm2CDi?*74^—o(^mkf$(m$tm)o. 5 g ^o. 2 g ^su msmife 

, myt, «u 2oo°cxm%±mu ^^o^^tt, ^tWfltffij^illl texxm 

[0140] VcMt&H 

mm, 28o°cxmmmu u^(Dm^, m^mmmm^m^xx^wm^mm 

[0141] tt%tM2 
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[0142] Jfc|fc0!|3 



[0146] 



jt, mm, 3oo°c-e 



[0143] it fef?!j4 



m, myt, mm. 3oo°cx^mmu v-wmyt^ m^mmm^m^xx^ 



[0144] J;b^f?!j5 



■ft, mm, 4oox:xm%mu v~x<Dmyt&, mm^mmm^mm^xxim 



[0145] vcmm 



ftvkmmm&ftm. mm, 32o°cxm%±mu 7~*<Dmyt>&, m%vmm 



^— o 
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[0147] [^1] 





1 limll -fr" ihnij 

1 qBB| -rK PH 


cz> 

CTj 
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